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Photosynthesis-light response curve fitting and photosynthetic characteristics comparison
of different ornamental dwarf bamboo resources

LEI Gang"**, QI Lianghua®**
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Abstract: To study the photosynthetic characteristics and environmental adaptability of different dwarf bamboo
resources, the models of rectangular hyperbola, non- rectangular hyperbola, exponential function, and modified rec-
tangular hyperbola were used to simulate the photosynthesis-light response curve of three different ornamental dwarf
bamboos. After that, the photosynthetic parameters, chlorophyll and water use efficiency were analyzed. Results in-
dicated that relative high R values could be achieved using different models , while most photosynthetic parameters
possessed significant difference (P<0.05) among the different models, and the modified rectangular hyperbola model
was most consistent with the measured value. Of the A, evaluated, significant difference was not detected among
the different dwarf bamboos, while the values of a and Ry were significantly reduced along with the bamboo species
of Sasa argenteistriatus, Sasa auricoma, and Pleioblastus kongosanensis. However, the values of /;and /. showed
complete reverse variation patterns. It was also found that S. argenteistriatus, one of the relative high shade-tolerant
dwarf bamboo, had the highest total chlorophyll content and the highest chlorophyll b, while these parameters were
lowest in P. kongosanensis. Furthermore, S.argenteistriatus had the highest water use efficiency, and significantly
higher than P. kongosanensis and S. auricoma. Overall, our results can provide some basis for the introduction, cul-
tivation and landscape application of dwarf bamboo resources.

Key words: ornamental dwarf bamboos; water use efficiency; photosynthesis-light response curve; adapta-
bility

Wi BEA: 2019-03-07
EEWR: P OREARNE ST LT (16320180260 Bl
TEEBN: & N, BhESZ>) A . E-mail: leigang@icbr.ac.cn

* BIEEE: BRME, L, PR, E-mail: gqlh@icbrac.cn



46 & 4 H

WSS AN LA AT M i 2 P05 Bl & g 1 22 S AT 643

e EAE Y A KK B W 5R R 2 2L A,
R 132 BRI TAEZE o0, il i e &Rk
SRR FAE IR A . IABEE B e
e R Gl B4 e AU S R
5XERIEEN 2 WK AN TR, X T #EY 6
St FE R e A AR A EE i R Ao
i) 7 ph 2 AT DAl BN [R] S A T A B 3R & T A
Ry RAKEFEEER LM, JeAME R B
RSB S, BT TR YR AN R IR
T8 NP KO HER FH S

N T SR SR ) (1) D' B e S 22
M 1905 4 Blackman [IZEPERERL S 2007 4F 550
P2 B B A AU ZRAB IR A, P ASE AR [ it 5 R S
— BTN BT, B SR e A
S 7 g 2 (R R AT L A O AR RO R B A
T 2 R 7). 6 30 MO AR SR B A it 2R 5 I A
RO R, TR, DL R A LA
MRMAET A B 2 5, WX T4 Kk

(Quercus variabilis) ", /XF& (Oryza sativa) ™.

3% (Dioscorea esculenta) M. /NH¥ (Populus
simonii) "VERIYY, LA X ZR A8 IE R BE R HER
FELLAR e R e i 7 i 28, 1 i) A VR Bl
1R 2 AR A IO 6 B D' i Sl 2B
A, REWFRCARE, SRS S0ME AT
FEEMRZE, B A X AR B A S 2 A4 &
BN KOG E R s, MG GURAIC: 45
B oK B S AT B G AMEE m e =y, T PR
F M.

My AT & KR A FE ( Gramineae ) AT E £}

(Bambusoideae) WM FUELE . BAH —EY R
77 BT3GR 7 5 M T R ICRRE AR AT R, T
T —FRAE 30~100 e U150 8 UL PR Hi B 4 b A 4
WA (Sasa argenteastriatus ) JE 1T (Sasa fortunei)
FE W (Sasa auricoma ) ~ ¥ E AT ( Shibataea
chinensis)~ %277 (Indocalamus tessellatus) 5 2k4%:
NI7T (Pleioblastus kongosanensis) %%, HAMFF.
M WA Z PO EANME, & TR [ e Al
VI E ) RAFIE$E, 7EFARERAL AN 5 B 5577 T
HARERENME, Kb, . SEsr g
25 WIS i P T BAE VLT e 1 X B K R
55y s iR TR, B RS A SR I AR
R, A FLLAIX 3 ANHBPET AR SR, W FEA R
WA E D SR A S Rt 2, SR AN
HR T AP GIE N, DU iR 7T ) 28 A B
Hed I PP HER AR .

1 MR5RE*®
1.1 st R s 5

TRIE AL T [ BRAT e O L BORFR I8 H 0iR
KH, FHHhERALE NIELE 30016 RE 118°05,
PR 185 m. %HbJE T 0 #viy 2= R I A%
VUZR7r W, s, NURFHMERZ . FF8S
I 15.4°C, HHAHTPHAE 274°C, &&HTHS
% 2.8°C, TLREMIA220d 4. FEXEKE 1500~
1 600 mm, Z&EH T-FHE Z. 435 H N2 1 648 h,
AW 3 AR FEET R LSRN
I KL
1.2 MHRERZREZENE

RS HIAE AT R AR B 1 R — S0 AR R To s S
FRIBTEE /N, e, BT BUREERREL 0.2 g FHTAER-
LBE (Vv = 8:2) WRYE. BOLIRAFIER, fert
FrAR G 0 BIAE 4 = 663 nm A A = 645 nm FillE
WG, AN Z BB T H, BT ES
3.
1.3 KO FIRAMENE

ME 2 FZ S | EIN, A3 AT H 4373
IEHLS bR, FEANVERMERR A EEE L 1 R R A
SR e e & S8, WA 2018 4F 11 H H )
RAWEBI L4 9:00—11:00, H LI-6400XT Y& &
%i(LI-COR, Inc., Lincoln NE, USA)E 2R 44% K
Mg . KAFIFER = AT, HF 4, NiFEEHE
K, TR ER,
1.4 &R EhZ AN E

M TE St ST 5 AR IR 3 Bk
T Ieadem B g Ze il e, WlEnt v 5eE S8
D5 B AR ] o 6Bt S fh 28300 5 SR FH 2085 S R
=, MEEEEHITEQR0 £ 0.5)°C, CO, KA 380
umol-mol™, FIXFREE 40 + 5)%. ARIILKE
10 NN PE5EEE A, 239328 2 500 2 000+ 1 600
1200. 800. 400. 200. 60. 20 F1 0 pmol-m™>s™',
D B R R AR ZEAEAR TR, DUERTA 2 500
umol-m™-s™ fRIYE RS AT R 7 HEAT 20 min 5%
FS, AEAEREBEE I E R A 3 minl'*,
1.5 XEHXMMEHZNIAE

a3 AR FH B A OB (RED . 3E A WUl
AR (NRHD . FREpREEAY (EF) A1E A XUl
LABIERR (MRH) XFLLE 10 NASFEDE e T
L AR AT, S MRIAX T

(1) A LA Aol



644 ook K ¥R 2019 4¢

An<f)=aj”fz; R, (D %Z“(WJ x 6)
ﬁ (1) EF‘! An yﬂ?%ﬁ‘ﬁé\iiﬁ, Amax yﬂ%jﬁ@ 16 é&?};ﬂiﬂ
HEIRAS TARHs o NEESRMNIHEAL 1 = 0 FLA ORI | A0 00 2 A i
IR, RICTIRII A HIIIaREAs, SOMWIART o s i i 22 7 77 S04, AT SPSS 18.0
s RIS HECT R MIE I A YT P R 54T R 0 2
(2) ARAA LA J7% MRl Duncan K% EHE, FIF Excel 2010
AXIy:aI+Amx‘J01[+AmQ2—46uLgm &, 2) X I B AT 1) 20 A B 22 1 B b o 1T LA 0L RH
20 B IERAGE S O 4.1.1) kit
A (2) H, Apy Apaxs I a Ry HIE X 5L
(1) JAHRE, 6 ALk, 2 BR5H5H
(3) $5 %R Hops RU-200, 2.1 ARFENRIHZEER IS S HAEER
A,(1) = 4, (1= )R, (3) ARG, AT, SEEATRIE R SRS 3
R (3 1, Ay Ay 1o B Ry IE LS ANHUBEATTE 10 NS [F]'G BE 5 R R B 174 FH JR) A0 0
(1) HHIHE. B S AE 4 ANAS[E S B 28 Sl S E LE 1.
(4) B0 X245 TF R 1101, B BT 4 MRS B R E A HE
18I R (Amax)~ AT (L) FHESEL Nk
an=aPli g 4) :
l+yl WIS A HUBE AT B e B h 28 00 A A
A @) i, Ay Ivoa TRy HIE X 520 (1) A Fix FH A OOt 28 45 28 0L S 2577 ' i . il 26
IE, gy AR b, 4 R R BRI A 15 B R2 KT 0.99,
TAIFE5E Lo B RIFEMLERER (R D AEBEAHE15 3
J _NB+p/p-1 () HIRIUG &7 RCR (o) fAEREZES, HbhE A XU
h y LRBT S A3 B o K, HBIR AT (P<0.05)
BRI HAR A FERER B . B4, BRA RIS S A
18 - 18 18 T
A B - C
s & m & = .
14 + - “ 14 4 v 14 s ® B
o o ¥ v
%E > MV K
—é—é 10r m = RH 0r 10
;% A NRH x|
oL E
é 'E 6 —. EF 6 _. 6r
B MRH ¢ i
bR | 2 2
A S S
700 1400 2100 2800 T00 1400 2100 2 800 T00 1 400 2100 2 800
2 ! 63 B 1 umol -m2-s71 2 F H 5 b B fumol-m2-s1 -2 1 JEHRER I fumol-m s
Light intensity gradient Light intensity gradient Light intensity gradient

A, B, C 70T FERIT RIS RWITT RS #i2k; MV, RH. NRH. EF. MRH 73 5IZmWN{E . EA
XU AR | AR B A XA AR | 5550 B Y A L A O A8 TE AR Y
A, B and C represent the photosynthesis-light response curves of S. argenteistriatus, S. auricoma, and P. kongosanensis; MV,
RH, NRH, EF, and MRH indicate measured values, rectangular hyperbola model, non- rectangular hyperbola model, exponential
function model and modified rectangular hyperbola model
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Figure 1 The values of measured and fitted of three ornamental dwarf bamboo species under different light intensity gradients
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Table 1 Characteristic light parameters of three different species of ornamental dwarf bamboos

Bamb/(r)/?jpecies l\ziil Amax /p.Lmol-m'z-s'1 I /p.Lmol-m'z-s'1 1. /p.Lmol-m'Q's'1 Ry /p.Lmol-m'z-s'1 R’
RH 0.068°" 19.0% 519.4% 21.4% 1.35% 0.994
NRH 0.068°® 19.0°* 519.7* 21.4% 1.35%8 0.994
S_arjj g;ams EF 0.042°* 15.2% 476.6™ 26.3% 1.05%™4 0.992
MRH 0.059°B 15.4% 2090.3% 21.3% 1.19%4 0.995

MV - 15.8%4 1 890.0% 21.3% 0.79%8 -
RH 0.059°B 20.5% 593.6° 26.5% 1.45% 0.989
. NRH 0.031°* 17.2%4 615.7° 27.0" 0.83* 0.995
< ii’ijfma EF 0.039* 15.8% 514.5%8 283 1.07% 0.994
MRH 0.048%°4 15.9° 2 068.6 27.2% 1.24°¢A 0.993

MV 15.1%4 1 680.0°* 27.2% 0.84%"
RH 0.048 18.8°4 633.3%B 25.6" 1.15% 0.991
S BRI NRH 0.029°* 16.3% 649.98 2468 0.71aA 0.993
» k‘o nosanensis EF 0.032% 14.6** 559.4%8 33.9% 1.06* 0.994
MRH 0.039%4 14.5% 2140.3% 25.0% 0.93% 0.994

MV 14.3% 1 840.0° 24.7°4 0.65

JE: RH. NRH. EF. MRH. MV fJE XS5 1A a0 WIIHE TR dnee RKEOCEEER; L, JGHENGE; L
JEAME R Ry WEWPHIGHE: R®, U€ REG F—8 LA NG T REFOR [ — VR E AR B 1 22 5 3 (P<0.05) ,
A =3 LA FR S T BEROR [A]— BB AN R AT Fe) 22 57 B 2% (P < 0.05) .

Note: The meanings of RH, NRH, EF, MRH, and MV were the same with those in Figure 1; ¢, initial quantum efficiency; Ay,
maximum net photosynthetic rate; I, light saturation point; I, light compensation point; Rg, dark respiration; R, determination coeffi-
cient; Different low letters in the same column indicate significant differences (P < 0.05) among models of photosynthesis-light response
curve, while different capital letters in the same column indicate significant differences (P < 0.05) among dwarf bamboo species.
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Table 2 The chlorophyll contents in different dwarf bamboo species

g 442 a (mg-g™) 4% % b (mg-g™) MR (mg g e a/b

Bamboo species Chlorophyll a Chlorophyll b Total chlorophyll Chlorophyll a/b
LT S. argenteistriatus 1.47 £0.24° 0.61 +0.02° 2.08 +0.25° 2.40 +£0.20°
AT S. auricoma 1.27+0.01° 0.51 +0.02° 1.78 £ 0.03 2.51+0.07°
% ENITT P, kongosanensis 0.93+0.31* 0.28 +0.07* 1.21+0.38° 3.31+0.22°

e A= ERIAFE T RO AS R T R R ) 2 5 8 (P < 0.05),

Note: The different letters in the same column indicate significant differences (P < 0.05) among dwarf bamboo species.
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Figure 2 The water use efficiency of different dwarf bamboo
species
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